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This is an Interim Report presented to cover the long-term stability
test and temperature sensitivity test of two of the Ames Sensors. These
tests, to be discussed and interpreted in this report, show that the
Ames flux gate sensor is very stable over long time periods, e.g., drift-
ing less than 1 ugauss in a 10-hour period, and that observed sensor drift
is always associated with a sensor temperature change. Further, the
tests show that the temperature coefficient of the sensor is probably not
a simple linear function of temperature during temperature changes, but
that the average steady state coefficient is about -0.4 ugauss/°c.

The long-term stability test was conducted from May 25 to 31, 1965,
During this test a continuous record was made of the output from the two
sensors and of the following significant external variables:

1., Environmental air temperature of the sensors

2. Room temperature

3. Vertical component of the external magnetic field -
at the superconducting magnetic shield )

4. Superconducting shield temperature

5. Output voltage from both sensor power supglies
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The test environment was provided by the superconducting magnetic
shield which has been thoroughly described in previous monthly and midterm
reports. Figure 1 is an axial magnetic field map of this test environment
immediately before the start of the long-term stability test. Figure 2
is a schematic diagram of the test facility showing the placement of all
measuring instruments.

Sensor Temperature Environment

The control and measurement of the temperature environment of the
Ames sensors is of particular importance. Figure 3 shows the two different
control systems used during the test. For the system shown in Part a,
Fig. 3, the sensor temperature was initially controlled by blowing room
temperature air down past the Linde dewar wall and up through the 1-in.
diameter acrylic tube that positioned the sensors. Temperature measurement
was with a thermistor placed at the outlet end of the 1-in, acrylic tube,
In this case it is apparent that the room temperature air would be cooled
by contact with the dewar wall, thus the sensors should be a few degrees
cooler than room temperature. Part way through the test this system was
modified to pull air from the room through the 1-in. acrylic tube, past
the sensors, and then past the Linde dewar wall and back to the room.
Deliberate sensor temperature changes were caused by heating or cooling
the air used to regulate the sensor temperature. This method of tempera-
ture measurement is, of course, indirect, but was used since it avoided
placing magnetic material or current-carrying wires near the Ames sensors.

During the initial phase of the test it became apparent that the
sensor reading was temperature sensitive, and in an attempt to separate
dewar wall temperature control from sensor temperature control, we con-
structed the system shown in Part b, ‘Fig. 3. By this temperature control
separation we could determine if thermal emf's in the aluminum dewar wall
were causing the observed temperature effects. As shown in Fig. 3, the
dewar wall temperature was measured with a second thermistor which had been
used to measure room temperature, Also evident from the airflow in this
new system is that the sensor air temperature should be very close to room
temperature.

The Ames sensors had to be removed from the superconducting shield
during the installation of the new temperature control apparatus. Upon
reinstalling the sensors and accurately placing them at the original axial
position in the shield, we observed no significant shift in the average
sensor reading. This indicates that the acrylic tubes used for the tempera-
ture control systems are very nearly nonmagnetic, since we had changed
from 1 to 3 concentric acrylic tubes without measurably affecting the
magnetic field.

Explanation of Instruments - -Ames Sensor

Each sensor was connected to its individual electronic package and
its separate power supply. The power supplies were fed from a recently
charged, large, 12-vdc storage battery. The voltage from the power supplies
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FIG. 2 TEST FACILITY FOR LONG TERM STABILITY TEST
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to the sensor electronics was read through a d-c bridge connection. The
supply voltage should be 7.20 vdc. The accuracy of our data was +12 mvdc,
thus these data show voltage variations within +3% of the standard
reading, -

Each sensor output was continuously read with a Bausch and Lomb pen
recorder which has a l-cps response time. Each recorder was fitted with
an automatic timer that disconnected the sensor and shorted the recorder
input terminals for a zZero calibration and then put in a standard 28,6-mvdc
gain calibration signal (2.86 gamma) every hour. These recorder charts
were then manually read every 1 to 2 hours to accurately reproduce any
fluctuations, and punched on IBM data cards. The reading accuracy was
+% pgauss.

Explanation of Instruments -~ Other Instruments

The'superconducting shield temperature was measured with a 1/10-w,
100-ohm, nominal Allen-Bradley carbon resistor read with an a-c bridge.

The thermistors were Globar Model A 1406P-1, 650-ohm +20% at 37.8°C,
with a +10%/°C temperature coefficient. A constant voltage power supply
maintained 4.2 vdc across each thermistor, and the current was measured
directly with the galvnometer on the Visicorder. The external magnetic
field was measured with a Bell Model 240 differential gaussmeter. This
is a Hall-effect device which has a feedback circuit to balance the
ambient field, allowing deviations to be read about this balance point.
We used the 100-mgauss full-scale range in monitoring the external field
fluctuations.

All of these variables were continuously recorded on a 10-channel
Visicorder, The Visicorder record was read with an Oscar chart reader
at 1- or 5-minute intervals, again depending on the interval required to
accurately reproduce the data. Reading accuracy was approximately
+1/20 in, The sensitivity of each channel and its resultant accuracy
is given in the following table:

Channel Function Sensitivity Accuracy of Data

Superconducting 43 milli°C/1in, 42 milli®c
shield temperature -

Thermistor - dewar wall 1.48°C/in, +74 mil1i°C
temperature

Thermistor - sensor temp. 1.16°C/1in. ' +58 mil1i°C

Bell magnetometer 335.0 mgauss/in. +1.75 mgauss

No.l sensor supply voltage 0.236 vde/1in, ¥11.8 mvde

No.2 sensor supply voltage 0.236 vdc/in. +11.8 mvde
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Analysis of the Long-Term Stability Test Data

The results of this test must be interpreted with knowledge of the
properties of the superconducting magnetic shield, temperature, and
magnetic field effects on the various measuring instruments and environ-
mental conditions during the experiment.

The detailed chronology shown in Table I describes the significant
environmental changes which occurred during the stability test. The
major changes were during liquid helium transfers when the air temperature
near the shield was cooled by the helium boil-off gas and the ambient
external magnetic field was changed by the presence of the large helium
storage dewar, and intentional sensor temperature changes.

An initial examination of the experimental data showed that the
superconducting shield temperature did not vary more than +0.040°C.
Intentional temperature changes of the shield by as much as 0.5°C had
no observable effect on the Ames sensor readings so we can safely con-
clude that the temperature fluctuations of the superconducting shield
during the stability test had no measurable effect on the magnetic field.
Thus the shield temperature was not read from the Visicorder record and
is not available on data cards. The Visicorder record is available though,
showing the complete shield temperature plot.

The two sensor supply voltage readings were plotted and showed a
linear decrease in voltage with time which amounted to about 0.1 vdc over
the full test. These data are not shown here due to the simple linear
time dependence.

The experimental results, as recorded on data cards, are shown in
Fig. 4. Here we show both sensor readings and the sensor temperature.
The chronology of events which occurred during the experiment are shown
in Table I. The time axis of this plot is greatly compressed and makes
it difficult to interpret the data., Thus these same data have been plotted
again with an expanded time axis as shown on Figs, 5 through 9. These
figures include the recorder zero and gain calibration signals for both
sensors. Also the air temperature has been plotted with a smaller tempera-
ture scale than on Fig. 4. Room temperature was approximately equal to the
sensor air temperature except during the noted intervals where the sensor
temperature was intentionally varied.

An attempt to obtain an average temperature coefficient for each
sensor and to correlate the variations of the sensor readings with
temperature and external magnetic field was made as follows.
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Table I

CHRONOLOGY OF LONG-TERM STABILITY TEST

Time

2555 (1605 Tues., Start of fully instrumented stability test
May 25,1965 )

2560 Prepare for helium transfer

2565 Start helium transfer

2605 End helium transfer

2662 Sensor No, 2 chart recorder inoperative

3555 Liquid N, dewar brought near shield

3610 Sensor No. 2 back on

3620 ~ Heat superconducting shield with resistor -1/2°C

3665 Warm air onto sensors

3675 Warm air off

3690 Sensor temperature change - turn off sensor blower

3700 . End temperature change

3830 Turn off sensor air blower ’

3842 Turn back on to pull air through sensor tube

3880 . Start helium transfer

3928 Stop helium transfer

4000 Sensor No. 2 inoperative

4090 . Changed suction hose for sensor air supply

4114 Sensor No. 2 on

4352 Sensor No. 2 chart recorder inoperative

4984 Sensor No. 2 back on

5310 Helium transfer started

5400 Stop helium transfer

5500 Warm air on electronics

5520 ' Transfer helium again

6680 Start helium transfer

6725 End helium transfer

7280 Stopped Visicorder during change of temperature control system.
Sensor No. 2 inoperative

7325 Begin new sensor temperature control.
Bell gaussmeter inoperative

7345 Begin helium transfer

7350 Transfer line plugged

7372 End helium transfer

7928 Sensor No, 2 back on

7932 Turn off dewar blower

7934 Turn on dewar blower

7935 Turn off sensor blower

7938 Turn on sensor blower

7990 Start Bell gaussmeter

8306

8346 Numbers 1 and 2 sensors off

8351 Dewar blower off

8354 Hot air blower into dewar blower

8387 End helium transfer

8610 Temperature change on sensors

8630 End temperature change on sensors

8635 Start helium transfer

8665 Stop helium transfer

10090 Helium transfer

10890 Temperature change on sensors



sanuiw —3IWIL
0096 0022 008t 00b2

T T T T T T T T ]

T : zrpzz — OO
: Ssan M-m 2 H -uxn f r-%lll 0S| ww:oo____e |
S S T 38 — Q734 .
T — 002 JILIANOVIN
£ IN3iIgWY
i i tH ; ; o
: — 02
: i i — 22
asa —
H : : réa! : T Oo
: : it — UNLVHIdN3L |
3 i i : HHEHE —— yiv
_ : - e W § — 92 ,
; sea ;
sttt — 82

T 3 i EIR IR RS SRR 1 w1 O
! i! ! i EsEasal
: M_ : Hh T
] : 1 i S :
e anaa: : H 1 t ; HHW S ) m o UEEUO
H HrH ] H ] l_wn p o LT t H H B H .
i T fEEEEe i { o — ¢ ON YOSN3S ,
¢ ¥ [Stanaasasazasanans pas.
: fRfscises 3! P FHETH
; i _ FRHHTHHHREHHEEE : ; HHHEEHE — gl .
; T i : o
| e S i |
facasersacsasesl Segeassane: H B " i
e iisecdin | SP ,
X .t IO N e RERERRasaREseaatasants!
S . e HHH -
s e s i : 0¢ pwwob
T H .
£z assetniarass a=ita S a5 M,(H‘“J. — G¢ — | ON YOSN3S
B HH ;w\ TR Bt B ,
: 1 P
Jssascs: 2 HH 5
,,,,,,, r. .y4lmmmmmmi H =1 —1 09
i %Wﬁ ir “{H”mmmm ! HH N
: EEHE —J1go .




§9ld

sejnuiw —3NIL

: ” “w m J: — H B HiTH ‘W& m: J oo—
| , st ssnobi 1w
e R i i = |
e 0s — @3
5 - , OILINOV
; , il 002 ANIIEWY
i i j 052
i ]
i T i — 02
it liata — JUN1VY3dWIL
1 S yIv
HHHH it HH —
i i H THH L om
N— | — : w— O  MD3HD 0¥3Z
i il i u 4304093y
0 HES A 60
: i L L G i il 101 1ndino owwob
u i i R e - YOSN3IS  — 2'ON ¥OSN3S
_ G T e —) 9¢ NOLYMENYD
S i i R ] 5o Y30HO3Y
= | i S i i k L HO3HO 0Y3Z
_m | e e G R 4305003y
= : o i M ; _ ; Hum? “ ,n m NOILVYHEITIVD
i W i i i ] ¥304093Y
T T u: A_ m T J
i I ww , : iR [ pwwob
i djiiEs 4 i p — 1| "'ON YOSN3S
il 0 e 109 nguno
i il Ll {1 gg  HOSNSS
" urnu. 2 144 HA
HH m FEaENiase sy ] il 09
,,,,, ; : ndilifilig gt
gaid it ot aum 1 IR aae et I m.m



9 9ld

saynuiw —3IWIL
0SSS 0S50S 0SSP

11 1 1Tt 1 1 1T 1 1 1 1 1

: A_ TR S W ﬂ 1 T _ T T i W_ 7 00l
i f ! T T :
t I aggibnsas i
, ; E L w : 21 ssnobi|j1w
; asaEnsaiRakasas: TH T
o L i _ 0S|
: : s e = B perecdit — Q1314
; R £ HH i E
M 1 w W HH M W‘r r 0—|_vw20<2
: i _ 3 et — 003
Sasanad T T
: : § fit S IN3IgNnVY
; ! 5 saias: Hih ety
; ! i et i
t 1 f T T b I - omN
T « “ NSRS 1l 11l il I i wl _ ‘e
; : ! i
: i : :
: i i “ =—1 02
W, N i T T e
i b TN :
= - | Do
: i d ﬁ — JHNIVYIJINIL
M il i T yIV
¢ : H o ,
: | : ]
388 o) 1 He t
ki | R . _
anan/ T e 5 Lt Lae
0]
I H 258 ﬂ T i SRS ! : — O XUMIU OIMN
, W i i Sl | | ¥3aqy073y
He 4 : , e i — G0
HH H HH
e
T T i — O 1nd1no bwwob
1 Hye §ataadn T S FH Fa .
i EEi o il 0 | . HOSN3IS  _ 30N yosnas
P 1 T aEEn b JeRan tHr — m _
i T T, TEEEmEEET—— ) S ¢ NOILYMenv)
i t ! fanaasegastansasicy i i F ; : It
i I t i L ! it £ i : m — o¢ 43QH0o3y
i RIS i ; MO3HO 0¥3Z
T T SasunumanaN sat; 1 T ;
: ] i E HEHI m i 4304003
_ gerceecaiaatl| 7 i e NOILVHEITVD
1 ! SEasaansaasnes 1 ga8 ! 1
i o ; HHH R R R T : 4304003y
TR 3 : : O i i ; :
L i G S e oUW owwob
I s i : 2 T HE 4 ; T T j#s seysesastatss o URINg .
S : i o i e —! ON HOSN3s
ags 1 n = - + ingessddss o es Sunsunt i °
‘] ufdbRlsnddsags H T 33 gean: YT g S TT Ty At Rse e - FR—
, Sh : i it E R 7195 1ndwno
e ! BUAAAN i L SHITHH IR B e e e T ey .
it e : i it B 355 N 4OSN3S
i T R H 33sageangs T : P
Lt it 1 & = o m![v1 i gastassdsad : T H
] H T [§35a2 “ m 28828 i jssiH] 1~ o m
3 : HH SaaRe fuss ! o H
F HH e, JaRusass TR I ia H
; T i T tHH i R




JARIE!

saynuIw —3IWIL
0S0L 0669 0509

-t T b

T ] ced

: £ T ﬂ ; = — 00!
: - ssnobij|1w
e — osl
it i < Stz apaila: — Q7314
5 gt e et e 2 JOIL3INOVIN
o et S ) 002 IN3IENY
1 1 T 1 H HH ‘HL,I I R Hrh i+ T Hi jaana: R OON
m s et I T Lhecesees ey i :
: : TR ST T 3 ! s jas: et T ettt T - ON
LR R - i i nims e B
s il i L Do
it i T i — JUNIVH3IdWNIL
_«1 J : tvxv'w 113 m“m e 3 ¥ .mn.xn HOOHH m_<
RS HHHEE
ﬁ T <x an: m,, d T T H «M I T x T o T H .y_ 1§ I xoon omuN
: i R 4304023y
, it 1Nd1ino pwwpob
W w e R HOSN3S  — 2'ON ¥OSN3S
: ; i il =] 4 : i g NOLLVY¥8ITVO
," i M _;“_ , isaas: . nér w mwomoowm
i : 7 : MO3HO 0¥3Z
5 S e e eaaatess 43040903y
| TR . : NOILVH8ITVO
it i i e s 43Qy0o3y
TN e } 5 i :
} 1
M e owuwpb
HITH ,‘ HH .
i —1 'ON HOSN3S
4 ean Fegsaans
i : i 1nd1ino
,,,, i i i _ HOSN3S




8 "9Id

saynuiw —3IW1L

|

: Ezssaassgzaazes sseczeiaiasty e AT 00| .
1 Hog : 1
jaesysss ; : !
e TS : i SIRsitesc:
s EEEE : ssnobij|iw
i

: — Ol

jSasesssnsey

L — @134

JIL3NOVK

= — 002 IN3IGNY

— 08¢

Jo

— JHNIVHIdNITL

— G2 div

meg —1 O MO3HO 0¥3Z

i

T

Y3QY0I23y

1Nd1no pwwob

4OSN3S  _ 50N ¥OSN3s

T
T
T

NOLLYVYEITVD

T

ensgasansa

H3QH003y

/T 0  %o3HH oM3Z

mypRumntn

[Rpaonantal

T
1T
T
s
17
=
14

__ 43QH0034

TR T 5% NolLvyavo
H L it ,.rx,_w HHT H___| Om mmcmoowm .
- , — 0%
TR R . owwpob
e e g .
Sl —1 'ON HOSN3S

H
t
Tt
1
H
tH
Bagg!
¥
1
1
¥
1
t
Tt

i

1ndino

11
11

i Sess Sisstyinaiissis: BN mm momzmm

T

T
1T

inas
inaa:
T
1

1
+
1
1
1
1

T
1
I
1
T
ms
T
T

T

117

|
H1l

Tot
'
T
T




6 Ol

sajnuiw —IN|L
osg'ol 050’0l

sual

4

T
T
=)
massahs
T
1
e
1

T
i

T

B

It

pesedisasan

pRRaeb@nnnnsana:

1

+

T

T

Lannt

I
1
1

T

186

T
T
T

s

ISunsesRansg

Tt

111

pyssnoagtsgaanan

1

aunshysssnmnnl

et
isases]

T
tT

T

183 1anay
TR

I

T
I3 ITE
Tt

sessse

BEgEadans

I

TIIT

JES337952 ¢

fnnyauuni

HH

Iteeateist ioennsade et

HH
i

T

I

1
i

Inds sEmauuEal

HH

;
SEirth o

THEEHET

T
I

1
T

T

H

HIEH TR e

FHHHH

i
i
t

T

I

00| :
ssnobijj1w
0S| — Q1314
21LANOVIN
002 LINIIGWY
062
02
o
— 3YN1IVYIINIL
6 yIv
o¢
0 M93H) 043Z ,
Y304003Y ,
G0
0 1Nd1ino owwpb
- YOSN3S  _ 20N yOSN3S i
|
SC  NolLvyEvD
oc 4304003y
0  y93HD ONW3z
50 ¥3040934
S¢  NoiLvyavo |
og  Y30¥0O3Y o
op
} owuwipb
G'b
—1 'ON HMOSN3S
0%  jndino
¢g  HOSN3s
09
69



- 15~ -

The No. 1 Ames sensor record was used as a standard for the time
interval between readings. The other channels, i.e., sensor No, 2,
sensor temperature, and external magnetic field, were interpolated by
a computer to give synchronous readings with sensor No. 1.

An approximate temperature coefficient was obtained for each Ames
sensor as follows: A region of constant magnetic field reading and
constant temperature was selected from the preliminary data for each
sensor (Yo and Ty). The temperature coefficient was then computed as

Yig T Y4 (t)

% T TT o)
o

sensor reading at time t
sensor temperature at time t
sensor No. 1 or 2

where Y%§E§

i

1

We used three different temperature control methods during the test.
Thus we computed a different set of ai's for each region using different
Y, . 's and T 's. The o, 's over each time range (temperature control
io 0 i, .
me hod) were then numerically averaged to give an average to sensor
temperature coefficient for that particular time interval,

_ The sensor readings were then corrected using the average ai's
(ai) as follows:

Y = Yi(t) + aiAT

i corrected

where yi(t) measured magnetic field at sensor i at time t
AT = T, - T(t).

The calculations described above were in error for the first part
of the stability test data due to a computer programming mistake. The
calculations were correct for approximately the last half of the test,
and it was clear from the data that a simple point-by-point linear
temperature coefficient could not account for the observed variations
in the Ames sensor reading. It should be noted, as discussed on Page 1
of this report, that the method of sensor temperature measurement was
not direct. Thus it is possible that the incomplete correlation of
short term sensor drift with the measured temperature is an instrumental
effect. The long term sensor drifts are closely correlated as is evident
from Fig. 4.

General Conclusions and Results

The use of the temperature control system shown in Fig. 3-b showed
that temperature changes of the dewar wall did not affect the sensor
reading. Further support of this conclusion is given in the following
section on the sensor temperature gensitivity test.



o0 - 16 - L

Conclusions regarding the temperature and external magnetic field
correlations can best be made from a close examination of Figs. 5 through
9. All recorded data have been shown on the figures and intervals where
no data appear are when the instrument was inoperative as noted on the
chronology.

The time interval from 2800 to 3250 on Fig. 5 shows large external
magnetic field variations with constant sensor temperature and output.
This indicates that the superconducting shield is effective in shielding
at least 100 mgauss external field variations. This is in good agreement
with our previously reported attenuation coefficients of 10% to 10° for
the superconducting shield alone. From time 3850 to 4150 we changed the
sensor temperature control air flow, causing a temperature change of about
+5°C., This caused a permanent sensor output change of approximately 0.4 gamma,

A region where all readings are constant is shown on Fig. 7 from 5750
to 6150, It is clear from this figure that the sensor readings are constant
within 0,1 gamma for almost 7 hours where the temperature was held constant.

Intentional sensor temperature variations are shown on Fig. 8 from time
8350 to 8650. The negative sensor temperature coefficient is particularly
evident. It is difficult to make precise estimates of the magnitude of the
coefficient or the equilibration time of the sensor due to the method used
in measuring and controlling the temperature.

The figures also show a definite correlation between the average sensor
temperature, which as approximately equal to room temperature except during
intentional variations, and the external magnetic field.

We measured the gaussmeter temperature coefficient after the stability
test and found a positive coefficient of 16.5 milligauss/°C at ambient
fields of 180 milligauss. This shows that the gaussmeter is as sensitive
to temperature variation as the thermistor actually used for the tempera-
ture measurement. Precise temperature correction of the external field data
is not possible due to the lack of very accurate temperature data at the
sensing element,

Test of Temperature Sensitivity of the Ames Sensors

Definite correlations between the temperature of the air used to
regulate the sensor temperature and the sensor reading were observed during
the long-term stability test. In an effort to accurately investigate the
nature of this temperature dependence and separate it from temperature
variations of the Linde dewar wall, etc., we built the temperature control
system shown in Fig. 10, 1In this apparatus the two sensors were placed
30-cm apart (as in the long~term stability test), and each sensor was in a
separate temperature~controlled water bath. The sensors were protected from
direct water contact by thin rubber sleeves as shown in Fig. 10, Water
entered the control volume through the lower tubes (A and B) and was
syphoned off at the upper tubes (C and D). The axial magnetic field of the
superconducting shield immediately before the test is shown in Fig. 11.
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During the test the lower sensor was kept at a constant temperature
by circulating cold tap water (22°C). The temperature of the upper sensor
was varied from 21°C to 55°C by varying the amount of hot water that was
mixed with cold water. We attempted one experiment when the lower sensor
was heated but heat rising from the lower bath made temperature control
of the upper bath very difficult.

The actual sensor temperature was obtained from measurements of the
resistance of the sensor feedback coil. To make this measurement we
disconnected the sensors, one at a time, and measured the coil resistance
with an a-c bridge. Only a few microwatts of power are required for an
accurate temperature measurement. The temperature coefficient of the
feed back coil of No. 1 sensor was measured by placing the sensor in thermal
baths at known temperatures and measuring the coil resistance as above.
These data are shown in Fig. 12. The coefficient is very linear and is
equal to 1.99°C/ohm over the range studied (from +20 to +47°¢).

The sensor field sensitivity was measured frequently during the
experiment by turning on a small field using the d-c transformer and the
niobium solenoid of the superconducting magnetic shield assembly.

Results

Figures 13 and 14 show plots of the sensor reading, the sensor tempera-
ture, and the magnetic field sensitivity versus time. During the initial
40 to 50 minutes the water temperature and the sensor readings were not
stable. The approximate temperature coefficients of sensor No. 2 can be
determined from Fig. 14. At time = 165 min we attempted to change the
temperature of sensor No. 1, but this was not successful as discussed
earlier, Figure 15 is a graph of the average sensor reading versus sensor
temperature for sensor No. 2, Figure 16 is the actual recorded trace of
the upper Ames sensor for the time interval 95 to 124, This figure shows
the equilibrium sensor record at two different temperatures, the region
of temperature measurement, sensitivity measurements, and in particular,
the increased noise during a temperature change.

The general conclusion reached from these data is that the Ames sensor
output is sensitive to temperature. For large (=30°C) steady state tempera-
ture changes the measured coefficient runs approximately -0.4 ugauss/°C.
Further, we have shown that the magnetic field sensitivity is not temperature
dependent within the temperature and field range studied, i.e., 30 to 55°C

and O to 4 gamma,

\\141_/

William S. Goree
Physicist

A d
pprove Nuclear Physics Department

T O. Passell for
E. M. Kinderman, Manager
Nuclear Physics Department
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